PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-09041 2 

(43)Date of publication of application : 31.03.2000 



(51)Int.CI. 



G11B 5/31 



(21 Application number : 10-257228 
•(22)Date of filing : 1 0.09.1 998 



(71 Applicant : TDK CORP 

(72)Inventor : YAMAMOTO TAKAHIRO 
YAMANAKA NOBORU 
TAKANO KENICHI 



(54) THIN-FILM MAGNETIC HEAD AND ITS PRODUCTION 



(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the characteristics particularly 
when the frequency of recording information is high. 
SOLUTION: An induction type magnetic conversion element is provided 
with a nonmagnetic conductive member 15 so as to face at least part of 
an upper magnetic pole layer 14. Eddy current is, therefore, induced in 
the nonmagnetic conductive member 15 by recording current and the 
magnetic field leaking from the upper magnetic pole layer 14 is 
suppressed by the eddy current. In addition, the nonmagnetic conductive 
member 15 is in contact with the upper magnetic pole layer 14. The 
eddy current generated in the upper magnetic pole layer 14, therefore, 
flows to the nonmagnetic conductive member 15 as well. As a result, the 
degradation in the intensity of the recording magnetic field by the eddy 
current the increase in the delay of the recording magnetic field with 
respect to the recording current and the deterioration in the 
characteristics, such as the degradation in the time gradient of the rise 
of the recording magnetic field may be prevented. 
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[0048] C ©<fc 5 it . 4^©)ftftccft 

K(Cfcft«\ IB»58#©3&K©fl£T-?>. IBli^tc 
*f-r^lB»^©S5i©it^. ^^©SLfei* 5 *? 

tttceg^©H^mc>^<c4rt*$4^*ffi 
±3 -est ^-©JSft. *^it©^K:cfcti 

«\ n$f& mmw±.x.w<c 30 

1ttt-?>. #if h7>y->3>'>7h (Non-linear Tra 
nsition Shift : N LT S ifB*5". ) £[S]_h$if 

[0049] [*^W©02©H«i©^SS] JMC. 

*©J&«Hc«S»il««^» K©*fi£*^-r»fHS-C* 
*. *W6©3P«Kc»*Will»a^9 Ft*. Hfl©fO£ 

^ttsw 1 5 1 zvim&mmmt 1 5 tmrz±M 40 
1 4 i©ra«:, ifitMi3 1 *»»&*>©■?**. 

3«BW©^«tcfetf *■€■©«©««£«:. mi<Dmm<DB 
[0050] ^@3 1 *«tes-r**mt ur«. r* 
mm 3 1 ©aw*. 1. on m«T**i?* ccr 

«. — fl^UT. ffiii3 10fM> 0. 5jLim£L. 
tl^. *fc» *&&Ji 3 1 {*, ffljLKX'*? *»;>£ffc 

[oo5i] 440fe©^flucffi&itRae«^ » f©toi so 
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*»«fcCJBtt*t*. Ml 1 ©iat©»*(c«S«[R«»^ » F 
K4Bl>T±«W8Sli 1 4©rtarc$6£Lfc»W**9H8 

Nt*. *i©HJfc©»«84IBI*r**. 
[0052] [*^BJ©^ 3 ©XttOJBtt] *K. 
9!©*3©IISfc©»»Koi,>rittWrS. ®5«. #H 
*©B*fc«S«Sl»»^ » F©«^^»foi0t?* 

^m®Bmimzmm®M^v f». 

ttSWt 1 5 ©ftttftfflliffil*. SSSSP 1 4 a ©»&©& 
■SfCJitfl/fcfc©-?**. 
[005 3] *sus©j^jg«:^SiSJg|fiB^^ jFKih 

<b±gBS8©B 1 4 4#^*J:CflB«T*flBSWtf;ar < 
&£©T . *3at©JB»«C*rt*S*© 

[0 054] [*^Hj©^4©Hife©^Sg] Jfclc. #|S 
W©04©ISte©^S8K:o(,»TSi^-r-5. H8»> *H 

jn©jB«K:«*«ii««^? F©aw»s%rKBna"c* 

S. «»©^»«:«*»«BKa^» F«. ±3flttWB 
umSa-fJHO, 1 2i «SMffliJ©ffiK®-r -5 

h 1 4 43^*10, 12 «©ffitcffi-r **att 
»*ttSPW4 1 *KWfc*>©-e*s„ 

4 1 «. e®SP 1 4 a ©ififlf©tt«*» 6iiMg|5 14b© 

ififS©fi[|BK*»t*rRW6nrt»«. 

[005 5] ^fiatt#*14S|5W4 1 ©tm^ttJSKB. 

tn 1 (omfccmi&Kmizmmmm&mt 1 5 

"C**. *Mfl*ai«tt»W4 1©J»»B. 0. 5-1 
0. 0»tm4*f*U». #TO14#mttgPW4 1 

8. 7* F FH9. 11. 1 3©±tcjf$g£-T-5C 

[0 05 6] iSPfiSEgBl 4*feo#^t?^-r 

s«^tc«. FJi^fiBrtta-^wttotm-c^ja 

-r-Scfc^tcL,. C©5/~FJBKJ:oT*fiStt3»«tta5« 
4 lti&A1-S£9tci/Ct>J:tr>. C©i*-^. ^^.WfiS 
ffig|5 1 4 a ©fi^©eg*^iSMSP 1 4 b ©ifi&©&g 

$r©j:5^3fS©^tc*ji>r. ffioM^fcit^T^' 

[0 05 7] #^©?&*fc*stf -6*©<fi©«fi*. f¥ffl 
4a«fcC«tt*tt. J»l©saii©Jg»ilBI«'r*4. 

[0 0 5 8] [01ttl,»L»4©a£»©JK«l©«*©Jt 
«] af^tc. Ml 1 ftt>U*4©3Ui©»*©*»*K:oi,» 
r fe*Kff -a fcwse©!***^. C C "C5*. 
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Ts**«Hfflseu *©¥J&tt*#»fc. mite^v 

m&<>£. ^(Dj&gk&Tjklr. tote. CCt^tt-^'-7 
A r!f#t£«. 3 3MHz. 5 0kFCI (Flux Change 
per inch) ©^Krt»$R*ifag§*<**lfcM«c©±K:. 2 0 
OMHz. 300kFCI-C*-A-7-f h (Mfc* 
^ ) Ufci«£-&C:teW 533MHz (Om^nS,^^^-^ 

Stt. f^200MHz, 300kFCI©^frT, 5 

^cjwwft*ffit>* 5 xmmw&viBm ufc n l t s * w 

(%) -caUfcfc©T&£. S'J5£{C^ffltfc 10 

• 0 Mm 

• h'W h - 1 . 0 Mm 

• h5? 1 . 5 Mm 

• f ? 7"J1©JI&- 0 . 3 m m 

• JbSBfiB@Jl©l®@§B©J^.&- 3 . 0 m m 

• T§B88@)1©B&©8|$©J?&- 3 . 0 m m 

• ±9B8HBi©l!ffi«ttJBafflr-" 1 . OT 

• TfflWMW©tt«HflaWiS"- 1 . OT 

• *fi8tt#«ttgp*t©i¥* (» i & t> 3 ©**©» 20 

S8) -2. 0 Mm 

• #»tt*«tta*f©w# (* 4 ©*»©»«) -2. 

0 m m 

• m^ttttfftt® Jfc&lpi- • 2 . 6/iQ • cm 

(.f&2<Dmn<DBm) -0. 3 Mm 

[0 05 9 ]£TF. ITiJiraSKm^fct-A'-^ 

r Jf^ttte <fct*N L T S ©=R#Wfc»»&ij*-r. 
[006 0 ] #l«tt^ttm*£l£ttto>«^(£«. * 
wW-/ h^SB2 8. 9dB, NLTSB25. 4 30 

c o o 6 i ] m i ©^©m©is^{c«. 

Wh#14«32. 8dB, NLTSK14. l%V$>r> 

[0 06 2] »2©*Jfe©?^JS©J»^{C». 7 
■4h1ffi&iZ3l. 2dB. NLTSB16. 7%"C*-, 

[0 06 3] msommmmom-^ic^ ? 

-<r#tt»34. 3dB, NLTSB9. 5%-C$>-? 

tc 40 

[0 064] m4<Dmm<Dm&<ow&K.\x. 

-fbiRH4«32. OdB. NLTS«15. 5%"C*o 

[0 06 5] CCDiMc. H 1 &t>L04 ©t,>-Tft©H 

Jt-<T. X-rt-vJ h^ttfcd;CXNLTS^±L,r 

fi&SJf 1 4 ©iliegp 1 4 b ©a^©&g£^t?gfc$Kcffi 
34Bf£¥Kttffitt 1 5 &±mmn 1 4 KS&ttU 

^m&ttttstt 1 5 t±immm 1 4 i ^str^fca: v 50 
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S^**H8l©*St»JIJ3©^©^fltot§£jW. 
XUbWttrftS. *fc. 9 -f h#14tt. 3 0 

dBJiLt. NLTStt2 0%«T#tgJfci*ft-5. #5Btt 

NLTs©<,>rftfcttUT&g#£*§§si,tov>. cntc 

ML, 01 to>bfM©llife©J&M©i«£tt. 

h#tt£NLTS©l»mfc#LTt>K#*»fiT 

[0066] ±m&mmv>mmicmi£ 

SJrT. «*©30&&fiiJtB'C**. M*.tt\ Sf?3©Hife 

<mmc*s»^mB&mmmm 1 5 £_b§pfi8@ji 1 4 
t ©m*> . 04 ommommic *$ » 5 aqBttamttVtt 

4 1 £_LgBE8@B 1 4 £4>fflK|ftMtll£RttT6 

3$Bf£Wttttffi#£. TSB8fc6S®7©4>&< ife 
— W«:ffi-r*J:9fc«WT*>J:c>u ±&tttW 1 4 £ 
TSPSBffiJS 7 ©jECfr©4>fc < £ fc— SBCCWT £<£ 5 tc® 

4 ^TSPfiaffiil 7 ©ffliJSPCCffi-r -5<t 5 fCSWT 4> <fc l >. 
[0067] ±IB#Hife©^«it?». »*ffliJ{C^ 

RBS»4l£&*?-&aHI LfcflliS©»JSfiB^^ v F (c 
BtfLVXbJ:^. C©<fc5tof»ig«. MX. IX. ±fBHM 

©»»K^uyfc±a«BW)i©«tt*w-r*fiattjii*T» 

^n{c*tisj-r^j;-5{c±fBii)te©0^fc^LfcTgp 
lfii©«Sg4f 1 5M41MS1 i bTMt 

^©±MffiB £ M R*-?©TSP^-^ FB**ffl 3 ■& 
SC£*5jf^ bt,^ 

[0069] «c4b. C©£ 5 ^^©SJR^M- » Ft 
B. DflgP J S:0^U/cSft?:ffl^SC£*^Sbt,^ -eb 
r. »i*©Bilgp{c. 3-f;u»*»fiWici«cj:o-c. 

f F i»©^:# 3 * 3 6 fc*WW* C £ *s 

[0070] S^cSff^£ OTB, n^sa^^ 

[0 0 7 1] *fe. ti^Mism^^^©^ 
c ©M^M^m^^S^tc J: o riw 0 £ S 

i. 

[0 07 2] 

^•rn^(cia$g©«)S?s«^ f sfcttaraois u 

1 4©(r>m*»K8Btt<WtBB»«^9 F©M#ttlcJ: 
©4>^c< £4>— ^©iSSttJl©ii>^< £fe-gpocffi-r-5J: 
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•sue* or. e&aa^iiftse^mtij-rscij&s 
rt. 4tKiemiHRo«»tt«tiKc»«#(c4si»-c. mm 

[0073 ]$^ m$m2&M<mm&£i.^y F$fc 
#«M£»«ttais»*. 'Pte < <b *>-#©»£»«:*«* & 

r. hk. mmass.^9 F&m*ttm*<n*±$*& 

[0074] M^5IBlt©*l(flB$l'v? F$/c 

ttfMBgl 2iEiS©»Jg?8»^ F©Kii^ffi^J;n 

fcinJ-£cfc 5 K:L/c©r. Hie. S814»©F*3SBrjfc£.U/<: 

**e«t?*. <fc9> jurat's? F®»is*ifii±s* 

[0075]*^ M^7iBiftc!>*&fi3£l^? FSfc 

mmr&m&tot&ffiXQb'^ < i>fc©r. k 
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* [BnB©mt&KM] 
[Bin xmrnm i cD^tbo^ttcc^^ wBitt»'s ? 

[0 2 ] *mM<Dm 1 ©gt%©^fttcffi&*ll8ai^ ? 

F©¥ffi0r*a. 

[0 3] *%m<Dm i ©n*©jB*«cjtafc*»at»a^ 
[H4] *»»©# 2 ©Mk®*ttKff smwii^ » 

io F©«WS*S**-|WBigr**. 

[0 5] *mw<Dm 3 ©ggtt©^s<cff *KgtsB£i^ * 
F©««*svrwBia-c*&. 

[06] *^©^4©Ht6©^ffiCC^Sp|JSBgEm^5» 

F©aWE*^rKDSH-C**. 

[0 7 ] #flM£OTttaW*Btt?&l>«££iff 1 l> 

[0 8 ] ^SStt^SttaSW^SWa^JS^im 1 Scc» b 

j»4©&wk©»»©*B^«:-ot»rN lt s*aweufc 
20 m^tWIfflr**. 
[^©mnj] 

1-«E. 3 -T»ft'-* FJI. 5 -MR 

7 -"-rgPfiS@JS. 8 -fB^¥+ 9, 1 

1, 1 3-7* hl>i?X US. 10, 12-ma-{ 
;k M-HHI, 1 5-#85ft#«14g»t> 16 
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